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initially saturated with water at 80 °F 
(27 °C) and having 0.025 fluid ounces per 
gallon (0.20 milliliters per liter) of free 
water added and cooled to the most 
critical condition for icing likely to be 
encountered in operation. However, 
this requirement may be met by dem-
onstrating the effectiveness of speci-
fied approved fuel anti-icing additives, 
or that the fuel system incorporates a 
fuel heater which maintains the fuel 
temperature at the fuel strainer or fuel 
inlet above 32 °F (0 °C) under the most 
critical conditions. 

(5) The applicant must demonstrate 
that the filtering means has the capac-
ity (with respect to engine operating 
limitations) to ensure that the engine 
will continue to operate within ap-
proved limits, with fuel contaminated 
to the maximum degree of particle size 
and density likely to be encountered in 
service. Operation under these condi-
tions must be demonstrated for a pe-
riod acceptable to the Administrator, 
beginning when indication of impend-
ing filter blockage is first given by ei-
ther: 

(i) Existing engine instrumentation; 
or 

(ii) Additional means incorporated 
into the engine fuel system. 

(6) Any strainer or filter bypass must 
be designed and constructed so that the 
release of collected contaminants is 
minimized by appropriate location of 
the bypass to ensure that collected 
contaminants are not in the bypass 
flow path. 

(c) If provided as part of the engine, 
the applicant must show for each fluid 
injection (other than fuel) system and 
its controls that the flow of the in-
jected fluid is adequately controlled. 

[Amdt. 33–6, 39 FR 35466, Oct. 1, 1974, as 
amended by Amdt. 33–10, 49 FR 6851, Feb. 23, 
1984; Amdt. 33–18, 61 FR 31328, June 19, 1996; 
Amdt. 33–25, 73 FR 48123, Aug. 18, 2008; Amdt. 
33–26, 73 FR 48285, Aug. 19, 2008] 

§ 33.68 Induction system icing. 
Each engine, with all icing protec-

tion systems operating, must— 
(a) Operate throughout its flight 

power range (including idling) without 
the accumulation of ice on the engine 
components that adversely affects en-
gine operation or that causes a serious 
loss of power or thrust in continuous 

maximum and intermittent maximum 
icing conditions as defined in appendix 
C of Part 25 of this chapter; and 

(b) Idle for 30 minutes on the ground, 
with the available air bleed for icing 
protection at its critical condition, 
without adverse effect, in an atmos-
phere that is at a temperature between 
15° and 30 °F (between ¥9° and ¥1 °C) 
and has a liquid water content not less 
than 0.3 grams per cubic meter in the 
form of drops having a mean effective 
diameter not less than 20 microns, fol-
lowed by a momentary operation at 
takeoff power or thrust. During the 30 
minutes of idle operation the engine 
may be run up periodically to a mod-
erate power or thrust setting in a man-
ner acceptable to the Administrator. 

[Amdt. 33–6, 39 FR 35466, Oct. 1, 1974, as 
amended by Amdt. 33–10, 49 FR 6852, Feb. 23, 
1984] 

§ 33.69 Ignitions system. 
Each engine must be equipped with 

an ignition system for starting the en-
gine on the ground and in flight. An 
electric ignition system must have at 
least two igniters and two separate sec-
ondary electric circuits, except that 
only one igniter is required for fuel 
burning augmentation systems. 

[Amdt. 33–6, 39 FR 35466, Oct. 1, 1974] 

§ 33.70 Engine life-limited parts. 
By a procedure approved by the FAA, 

operating limitations must be estab-
lished which specify the maximum al-
lowable number of flight cycles for 
each engine life-limited part. Engine 
life-limited parts are rotor and major 
static structural parts whose primary 
failure is likely to result in a haz-
ardous engine effect. Typically, engine 
life-limited parts include, but are not 
limited to disks, spacers, hubs, shafts, 
high-pressure casings, and non-redun-
dant mount components. For the pur-
poses of this section, a hazardous en-
gine effect is any of the conditions list-
ed in § 33.75 of this part. The applicant 
will establish the integrity of each en-
gine life-limited part by: 

(a) An engineering plan that contains 
the steps required to ensure each en-
gine life-limited part is withdrawn 
from service at an approved life before 
hazardous engine effects can occur. 
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These steps include validated analysis, 
test, or service experience which en-
sures that the combination of loads, 
material properties, environmental in-
fluences and operating conditions, in-
cluding the effects of other engine 
parts influencing these parameters, are 
sufficiently well known and predictable 
so that the operating limitations can 
be established and maintained for each 
engine life-limited part. Applicants 
must perform appropriate damage tol-
erance assessments to address the po-
tential for failure from material, man-
ufacturing, and service induced anoma-
lies within the approved life of the 
part. Applicants must publish a list of 
the life-limited engine parts and the 
approved life for each part in the Air-
worthiness Limitations Section of the 
Instructions for Continued Airworthi-
ness as required by § 33.4 of this part. 

(b) A manufacturing plan that identi-
fies the specific manufacturing con-
straints necessary to consistently 
produce each engine life-limited part 
with the attributes required by the en-
gineering plan. 

(c) A service management plan that 
defines in-service processes for mainte-
nance and the limitations to repair for 
each engine life-limited part that will 
maintain attributes consistent with 
those required by the engineering plan. 
These processes and limitations will 
become part of the Instructions for 
Continued Airworthiness. 

[Amdt. 33–22, 72 FR 50860, Sept. 4, 2007] 

§ 33.71 Lubrication system. 
(a) General. Each lubrication system 

must function properly in the flight at-
titudes and atmospheric conditions in 
which an aircraft is expected to oper-
ate. 

(b) Oil strainer or filter. There must be 
an oil strainer or filter through which 
all of the engine oil flows. In addition: 

(1) Each strainer or filter required by 
this paragraph that has a bypass must 
be constructed and installed so that oil 
will flow at the normal rate through 
the rest of the system with the strainer 
or filter element completely blocked. 

(2) The type and degree of filtering 
necessary for protection of the engine 
oil system against foreign particles in 
the oil must be specified. The applicant 
must demonstrate that foreign par-

ticles passing through the specified fil-
tering means do not impair engine oil 
system functioning. 

(3) Each strainer or filter required by 
this paragraph must have the capacity 
(with respect to operating limitations 
established for the engine) to ensure 
that engine oil system functioning is 
not impaired with the oil contaminated 
to a degree (with respect to particle 
size and density) that is greater than 
that established for the engine in para-
graph (b)(2) of this section. 

(4) For each strainer or filter re-
quired by this paragraph, except the 
strainer or filter at the oil tank outlet, 
there must be means to indicate con-
tamination before it reaches the capac-
ity established in accordance with 
paragraph (b)(3) of this section. 

(5) Any filter bypass must be de-
signed and constructed so that the re-
lease of collected contaminants is 
minimized by appropriate location of 
the bypass to ensure that the collected 
contaminants are not in the bypass 
flow path. 

(6) Each strainer or filter required by 
this paragraph that has no bypass, ex-
cept the strainer or filter at an oil 
tank outlet or for a scavenge pump, 
must have provisions for connection 
with a warning means to warn the pilot 
of the occurence of contamination of 
the screen before it reaches the capac-
ity established in accordance with 
paragraph (b)(3) of this section. 

(7) Each strainer or filter required by 
this paragraph must be accessible for 
draining and cleaning. 

(c) Oil tanks. (1) Each oil tank must 
have an expansion space of not less 
than 10 percent of the tank capacity. 

(2) It must be impossible to inadvert-
ently fill the oil tank expansion space. 

(3) Each recessed oil tank filler con-
nection that can retain any appreciable 
quantity of oil must have provision for 
fitting a drain. 

(4) Each oil tank cap must provide an 
oil-tight seal. For an applicant seeking 
eligibility for an engine to be installed 
on an airplane approved for ETOPS, 
the oil tank must be designed to pre-
vent a hazardous loss of oil due to an 
incorrectly installed oil tank cap. 

(5) Each oil tank filler must be 
marked with the word ‘‘oil.’’ 

VerDate Nov<24>2008 14:15 Feb 24, 2009 Jkt 217043 PO 00000 Frm 00849 Fmt 8010 Sfmt 8010 Y:\SGML\217043.XXX 217043er
ow

e 
on

 P
R

O
D

1P
C

63
 w

ith
 C

F
R


		Superintendent of Documents
	2014-09-29T09:04:37-0400
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




